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摘   要 
 




提供理论基础，但 AAPB 生理学研究却是较为薄弱的环节。 
针对 AAPB 生理方面研究远远不足，本论文选定南中国海分离的典型海洋








0.05g/L）时 AAPB 生长作用显著，在蛋白胨相对低浓度时 JL475 光照比黑暗培养
条件膜电位及细菌碳量增幅较大（分别为 77.78 ％ 、86.29 ％和 53.37%和
99.49%）。而在高浓度碳源时（0.5g/L）则部分抑制异养生长，这时黑暗培养的






光照培养 JL475＞JL316（non-AAPB）＞黑暗培养 JL475。对黑暗连续培养的 AAPB
突然光照时，细菌异养呼吸效率下降，膜电位却上升。膜电位值、呼吸活性值、
细胞丰度值和碳源梯度进行相关性分析，显示众多生理指标和碳源浓度间显著相





















照培养 AAPB＞JL316（non-AAPB）＞黑暗培养 AAPB。 
在盐度梯度连续培养中， AAPB 对盐度变化反应明显，盐度为 7.5‰时进行
光照、黑暗培养时的 AAPB 细胞丰度只有盐度 30‰下相同培养条件时的 51.33％
和 32.59％，由此提示，从南海的海洋属 E.longus 菌株 JL475 在长期的进化过





％在四个温度梯度中的结果为：光照培养 AAPB＞JL316＞黑暗培养 AAPB。 
在 pH 梯度（pH7.0、8.0、9.0）连续培养中，光照促进 AAPB 生长，除 pH9.0
细菌丰度只增加 1.98％外，AAPB 光照比黑暗培养条件膜电位增加幅度及细菌丰
度幅度均随 pH 增长而增长。四个 pH 梯度的细菌对有机碳源的异养呼吸效率结果




％结果为：光照培养 AAPB＞JL316（non-AAPB）＞黑暗培养 AAPB。在 pH6.0























AAPB is a newly recognized functional group of aquatic bacteria, which is capable 
of using photosynthetic redox reactions to supplement their heterotrophic metabolism 
and play an important part in global carbon and energy cycle of marine ecosystem. 
AAPB also give valuable information on evolution of photosynthesis, structure and 
function of marine ecosystem. So the research on the specific physiological 
characteristics and the responses of AAPB to different environmental variations will 
be an important part in the explanation of their global distribution and specific roles in 
evolution of photosynthesis. However, few data exist concerning the physiology of 
AABP. 
In this study, FCM measurement of MP and Cell respiration viability based on 
continuous culture were used to investigate the responses of AAPB in the 
heterotrophic growth and regulation mechanism of photosynthesis to environmental 
changes. JL475 (AAPB) and JL316 (non-AABP) were used as the experimental 
bacteria, which were strains of Erythrobacter longus and isolated from South China 
Sea. The results showed:  
Light cultured AAPB showed higher MP and biomass at lower concentration of 
tryptone (0.01g/L and 0.05g/L), suggesting an obvious stimulation of light on AAPB 
growth. Dark-cultivated JL475 had higher MP and biomass at higher concentration of 
tryptone(0.5g/L).The rate of heterotrophic respiration at different carbon 
concentration ranked as follows: dark-cultivated JL316> dark-cultivated 
JL475>light/dark cycling cultivated JL475.Light undoubtedly increased the cell 
viability of AAPB, especially of apoptosis cells. The CTC+% at different carbon 
concentration ranked as follows: light/dark cycling cultivated JL475>dark-cultivated 
JL316 >dark-cultivated JL475.  
When dark-grown continuous culture of JL475 in steady state was illuminated, the 
rate of heterotrophic respiration decreased while MP increased. The obvious 














characteristics such as MP, cell viability and cell abundance. It was concluded that the 
heterotrophic respiration would played a key role in energy metabolism of AAPB. 
Light cultured AAPB showed higher MP and biomass at lower temperature (10℃). 
The rate of heterotrophic respiration at different temperature ranked as follows: 
JL316>dark-cultivated JL475> light/dark cycling cultivated JL475. The CTC+% at 
different temperature ranked as follows: light/dark cycling cultivated JL475> JL316> 
dark-cultivated JL475. 
Salinity had an obvious effect on AAPB. For example, cell abundance of light- and 
dark-cultivated JL475 at salinity of 30 were 51.33％and 32.59％ higher than that at 
salinity of 7.5. The rate of heterotrophic respiration at different salinity ( 7.5, 15, 22.5 
and 30) ranked as follows: JL316>dark-cultivated JL475> light/dark cycling 
cultivated JL475. The CTC+% at different salinity ranked as follows: light/dark 
cycling cultivated JL475> JL316> dark-cultivated JL475. 
The increases of MP and cell abundance in light/dark cycling cultivated JL475 was 
raised with increasing pH (7.0、8.0、9.0). The rate of heterotrophic respiration at 
different pH ranked as follows: JL316>dark-cultivated JL475> light/dark cycling 
cultivated JL475. The CTC+% at different pH ranked as follows: light/dark cycling 
cultivated JL475> JL316> dark-cultivated JL475. When pH was lowed to 6, the light 
respiration of AAPB was repressed and resulted in lower MP and cell abundance. 
The results on the physiological responses of AAPB to different environmental 
factors (such as light, carbon available, temperature, salinity and pH), will provide 
important scientific information of their heterotrophic and photosynthetic mechanism, 
global distribution and specific roles in marine environments.   
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